Windows EtherCAT® Real-time Platform
based on Real-time Linux




EC-Win (RT-Linux)

Fully integrated Windows EtherCAT platform '
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EC-Win (RT-Linux) — Components

* Core components

= Windows Real-time extension based on Real-time Linux
= EC-Master EtherCAT Master Stack for Linux

» Running inside the real-time environment

* Optional components
= EC-Engineer: EtherCAT Configurator Tool
= EC-Lyser: EtherCAT Diagnosis Tool

* EtherCAT Master Feature Packs
» Hot Connect
» Cable Redundancy
» TCP/IP Remote API (to connect with Remote Gateway)
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EtherCAT Integration




EtherCAT compatible Ethernet Controller

* Automatically detect all Ethernet Controllers that are supported by the EtherCAT master

* Assign to the real-time part

= Systern Manager 3.1 Build 0 (84-Bit Edition) - [CALWinyorkspaces] — O *
File Wiewy Confiquration Run Help
2L v mm Q0O /S | _

4 [ My Computer RTOS Ethernet Controller
4 [ Global Settings

f CPU Assignment RTOS Ethernet Controller

Wendorld 10EC  Dewiceld 8168 (Bus 02 Dew 00 Fct00)

/" Realtime Optimizations @Interrupt is enabled (W30
= EtherCAT Compatible Dewvices
b @ Files If Assign to Windouws

5 Mermary Mapped Files
[ Memory Areas

4 [ RTOS#1 (Linux 4.5 I. IR Property: Legacy
7/ Configuration
/ Realtime Analyze |. IRQ Property: M3l ‘
a4 = Devices
|ai RO Ethernet Controlleri I. IRQ) Property: Nore

2 Applications

I Renarne Device ‘

I Properties ‘

Shoan EtherCAT Devices Only ‘ () RTDS Running ‘ Workspace CHLOVInY orkspaces
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EtherCAT Network Configuration Data Flow m
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EC-Win (RT-Linux): “Remote” Configuration m

<:| EtherCAT Slave
Information (ESI) Files

EtherCAT Network Information (ENI) File

“remote” .

connection
EtherCAT Windows: %WORKSPACE%\rtfiles
RT-Linux: /mnt/rtfiles

Application Virtual
_. Ether€AT
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Typical Workflow
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CAL«WinWorkspaces\.\EL3702.ecc
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CAL<WinWorkspacesh.\syncmotor.ecc
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EC »Win

WIO0 - PuTTytel — m| x

LT T T O o O O o Y T T o T Y T T o T O O o O Y Y O T o T

rDemo -rtls8169 1 1 -spf

[a]

Master demo application parameters:
-rtI8169 1 1 - use Realtek adapter, polling mode, first adapter instance
-sp = enable RAS server
Master scans net network and waits for remote connection to provide information to EC-Engineer

acontis VLG

Sehnologie®

10



Step 2: EC-Engineer remote connection

* Default IP address: 192.168.157.2

“* EC-Engineer [--] — O x

File  View Network Settings Help

onfiguration Mode S B Diagnosis Mode

Project Explorer
n Master

General

Unit Name | Class-A Master |
Cycle Time [us] {1000 -
Source MAC address

Slaves connected to local system
Real-Time Clock

Link Layar WinPcap =

Metwork Adapter Npcap Loopback Adapter ( Npcap Loopback Adapter ) -

Slaves connected to remote system
Protocol RAS -
IP Address 192 . 168 . 157 . 2
Port

Master-Instance

Classic View | Flat View ‘u( ([ ‘ .

Information Severity Time hMessage
MName | Class-& Master | 9 INF 18:54:07 EC-Engineer ready. Version 3.2.2
Description | EtherCAT Master Unit (Clas |
Networks: 1 | Slaves: 0 | State: @ @ | Mode: CONFIG | EXPERT
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Step 3: Scan the network

“* EC-Engineer [--]

File  View Netwerk Settings Help

onfiguration Mode [Tl d2]

- ¢ Class-A Master
- [ slave_1001 [EK1100] (1001)
fE Slave_1002 [EL3702] (1002)

< >

I Classic View | Flat View " Tepology \-’iew‘

B8 Diagnosis Mode

Process Data Image

General
Unit Name
Cycle Time [us]
Source MAC address

Real-Time Clock
Link Layer

Network Adapter

Protocol

IP Address

Port
Master-Instance

Data to load from capture file

Slaves connected to local system

Variables | Advanced Options | Slave to Slave | Distributed Clocks || Tasks + Sync Units

| Class-A Master

| 1000

WinPcap

Npcap Loopback Adapter ( Npcap Loopback Adapter )

Slaves connected to remote system

RAS
192 . 168 . 157, 2

Short Info -1

Information

Mame Class-A Master
Description EtherCAT Master Unit

Vmamed |

Messages

Severity  Time Message

ﬂ INF 17:3%42 Master state change from "Unknown’ to ‘Init’

@ INF 17:39:41 Master state change from "Unknown’ to ‘Init’

-1

-

Metworks: 1 | Slaves: 2 |

State: @ ¥ | Mode: CONFIG | EXPERT
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Step 3: Export ENI

 Store in rtfiles directory in the LxWin workspace

#* Export EtherCAT-Metwork-Information (ENI File

*

A s Dieser PC » Lokaler Datentrdger (C:) » LeWWinWorkspaces » RtFiles w 0 "RtFiles" durchsuchen o
Organisieren - Meuer Ordner B== - 0
EC-Master-w3.1.0.06-EC-uWinlx - 50k G Mame a Anderungsdaturm

HP Color_Laserlet_Pro_MFP_RAATT @ L3707 el 04.07.2020 0057
" .

e F

= syncrmotarsml 21.06,202022:24
L=WimWorkspaces |£| syncrmotordzml

15.06.2020 17:441
apps

config

etwork-Information (EMI) Files (*.xml)

apeichern Abbrechen
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4100 - PUTTYtel

Jeni.xml -rtlsle9 1 1
1 .xmlT-rtlalas 1 1

vright acontis

ling bridge (-19), continuing
used by VHMF
interrupt ID 16
0.0

Giz

mrire:

Master demo application parameters:

-f /mnt/rtfiles/eni.xml = ENI file exported before
Master sets network into OPERATIONAL
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Step 5: EC-Engineer remote diagnosis

#* EC-Engineer [--]

File  View INetwork Settings Help

# Configuration Made -/ [} Diagnosis Mode [T EI R ERSERE R,

Project Explorer
v @ Class-A Master <connected>
= o Slave_1001 [EK1100] (1001)
| o Slave_1002 [EL3702] (1002) )
. MName Datatype Master Sync Unit  Offset ~ Sjize \Value Forced
‘SIaVE_‘I[NJZ [EL3702].Ch1 CyeleCount.Ch1 CycleCount | UINT ‘ Id O Default O ‘ (' 0.0 ‘ 20 ‘ 23050 | a
Slave_1002 [EL3702].Ch1 Sample 0.Ch1 Value INT Id &= Default 0 IN: 20 20 24 (W]
Slave_1002 [EL3702].ChZ CycleCount.Ch2 CycleCount UINT Id &= Default O IN: 40 20 23030 ]
Slave_1002 [EL3702].Ch2 Sample 0.Ch2 Value INT Id O Default O IN: 60 20 17 a
Chart
40000
20000 /
0
Edit Variable Add to watch list
< >
Value: | 23050 Hex Force
I Classic View | Flat View JI Topology View‘
Short Info ~ 41 Messages ~ 1
Information Severity  Time Message i
Mame Slave_1002 [EL3702] ﬂ IMF 17:43:530 ENI file saved to C\LxWinWoerkspaces\RiFiles\eni.im|
Description EL3702 2Ch. Ana. Inp/| || @  INF  17:3%:42 Master state change from ‘Unknawn’ to ‘Init
v
el | -

State: @ @ | Mode: DIAGNOSIS | EXPERT

Networks: 1 | Slaves: 2
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EC-Win (RT-Linux) Summary

* Fully integrated EtherCAT real-time solution
= one vendor, one support contact
= Acontis has expertise for Windows real-time extensions back to 1994 and is leading provider for
EtherCAT software since 2005
* Key Features

= Win32 real-time platform base on Real-time Linux

» Most popular and de-fact standard RTOS
» Deterministic and hard real-time

= Microsoft® Visual Studio® support for the non-real-time and real-time part of the software
= Class A EtherCAT Master Stack
= High Performance real-time Ethernet Drivers

* All runtime components included: No additional license required
= License for EtherCAT Class A Master Stack
= License for RT-Linux based Windows Real-time Platform
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